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Senior Corporate Attorney

Subject: Site Iinvestigation Workplan
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if you have any questions, please calil.
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KENNEDY/JENKS CONSULTANTS
R

Thomas C. Deane
Project Manager
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William R. Bazlen
Manager, Irvine Office
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June 1982

INTRODUCTION

This workplan has been prepared by Kennedy/Jenks Consultants (K/J), on behalf of the
Douglas Aircraft Company (DAC), in response to a request from the California Regional
Water Quality Control Board —=Los Angeles Region (RWQCB) dated 7 April 1992. The
subject site is located at 19503 Normandie Avenue, Los Angeles, California (Figure 1).
The area of interest is a former underground storage tank cluster (Tanks 15T through 18T)
near Building 36 (Figure 2). The RWQCB has requested a workplan for:

. Definition of the extent of chemically impacted groundwater in the lower
flow zone in the vicinity of former underground tank cluster 15T through
18T

] Definition of the extent of chemically impacted groundwater in the hydraulic

downgradient direction in the upper flow zone in the vicinity of former N
underground tank cluster 15T through 18T

. Quarterly groundwater monitoring and reporting for all groundwater wells on
the site including; 1) chemical concentration levels in groundwater for
aromatic and halogenated volatile organic compounds (VOCs), 2) contoured
groundwater potentiometric surface elevations depicting the direction of
groundwater flow

The objective of this workplan is provide a basis to meet the RWQCB requests in a prudent
and effective manner.

BACKGROUND

Woodward Clyde Consultants (WCC) have performed several subsurface investigations
(Phase I, I, and ll) in the vicinity of Tank Cluster 15T through 18T. As a result of these
investigations, Tank Cluster 15T through 18T appears to be a potential source of detected
VOCs in groundwater. WCC has submitted three subsurface investigation reports to the
RWQCB dated April 1987, May 1988, and March 1990.
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Hydrogeology
The following discussion is based primarily on the WCC Phase Il Groundwater. and Sail
Investigation Report for the site, dated March 1980.

There are two water bearing zones of primary interest beneath the site. The first encoun-
tered groundwater zone is approximately 70 to 90 feet below the ground surface (bgs) and
is referred to herein as the shallow zone. There are numerous existing groundwater
observation wells completed in this zone. Existing shallow zone observation wells are
screened from approximately 60 to 90 feet bgs. The shallow water bearing zone is
apparently at atmospheric pressure and represents the water table. The March 1990 WCC
report indicates a south-southeast groundwater gradient for the shallow zone with a
magnitude of 0.002 ft/ft and a groundwater velocity of 0.64 feet/day (234 feet per year).
Figure 3 is a reprint of the potentiometric surface contours presented in the March 1990
report. A pumping test (Well-\WCC-4S) was conducted which indicated an estimated
hydraulic conductivity of 715 gpd/ft? for the shallow zone (average value of several
analytical methods for several observation wells).

Based on boring logs, permeable strata comprising the uppermost level of the second
groundwater zone (the deeper zone) have apparently been encountered at depths of 112 .
feet bgs and 119 feet bgs in the borings for wells WCC-1D and WCC-3D respectively
(Figure 2). These are the only groundwater observation wells completed in the deeper
zone in this vicinity. Both wells are screened from 120 to 140 feet bgs. This zone is
separated from the shallow zone by a yellowish brown to bluish gray silty clay ranging six
to nine feet in thickness in wells WCC-1D and WCC-3D respectively. Based on water level
data provided in the WCC Phase lil report this clay apparently acts as a confining layer to
the deeper zone. The potentiometric surface of the deeper water bearing zone is at near
the same elevation as the shallow water bearing zone. Both deeper observation well
boreholes were terminated in a dark yellowish brown and bluish gray siity clay or claystone
at approximately 140 feet bgs. There are insufficient data points (two) to determine the
direction and magnitude of the groundwater gradient in the vicinity of Tank Cluster 15T
through 18T.

Groundwater Chemistry

A mixture of halogenated, non-halogenated, and aromatic volatile organic compounds have
been detected in groundwater samples from observation wells near the former tank cluster.
Analysis of available data indicates that elevated leveis of 1,1 dichloroethylene (DCE) and
trichloroethylene (TCE) have been present in all samples containing other chemicals.

Further analysis indicates that TCE is present in shallow zone groundwater near the site
northwest boundary (WCC-108S) in the range of 80 parts per billion (ppb), and TCE and
DCE are present in shallow zone groundwater at other well locations upgradient and cross
gradient to the tank cluster area in the range of tens of ppb (WCC-28, -1 1S, -9S, and -5S).
Shallow zone groundwater samples closer to the tank cluster area reveal significantly
higher concentrations of TCE and DCE (hundreds to thousands ppb). The data strongly
suggest that, while apparent releases from the tank cluster area are contributing to the
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volatile organic chemical concentrations in groundwater, the background levels of TCE and
DCE in shallow zone groundwater in the vicinity of the site are in the tens to one hundred
ppb range.

DCE, 1,1,1 Tricholorethane (TCA) and/or TCE have been detected in the range of tens of
ppb in deeper zone groundwater at the locations of the two deeper zone observation wells
near the former tank cluster (WCC-1D and WCC-3D).

APPROACH

Quarterly Groundwater Monitoring

DAC has initiated a quarterly groundwater monitoring program at the site. The first
quarterly sampling round (second quarter 1992) of this program was conducted the week
of 15 June 1992 and resuits of laboratory analyses are pending. A report of laboratory
results, groundwater levels, and methodology will be presented to the RWQCB by 15 July
1992.

Additional Groundwater Investigation

The following approach to additional groundwater investigation at the site is predicated on
the need to: 1) evaluate all available data concerning groundwater quality and flow
characteristics, 2) gather additional data in a judicious and cost effective manner.

Collection of additional shallow zone lithologic and groundwater data using cone
penetration testing (CPT), and Hydropunch™ groundwater sampling and the installation of
three deeper zone observation wells are proposed. The proposed locations shown on
Figure 2. Proposed Hydropunch™ locations may vary pending analysis of the most recent
potentiometric surface level data. Upon installation of the first deeper zone observation
well, deeper zone groundwater elevation measuresments will be made to obtain the
direction of groundwater flow in this zone. The remaining deeper zone observation well
locations may be altered if the measured groundwater flow direction is significantly
different than anticipated.

The CPT can provide useful lithologic data while Hydropunch™ groundwater samples will
provide a basis to place observation wells at the fringe, or downgradient, of known areas
of elevated chemical concentrations. Hydropunch™ samples will be analyzed for VOCs, at
a California certified laboratory, using EPA Method 8240. The potential existence of a
cemented fossiliferous sand layer at approximately between 30 and 45 feet bgs may
impede further progression of the CPT and Hydropunch™ tools.

Prior to determining exact locations for additional shallow zone groundwater observation
wells, it is prudent to await the resuits of the recent groundwater sampling and water level
measurements. In addition, requests have been made to the RWQCB, and other agencies,
to review environmental reports for surrounding properties. The earliest review dates
granted by the RWQCB are near the end of June 1992. It is important that the locations
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of, and data from, existing off-site observation wells be reviewed to assess the regional
groundwater quality problem and avoid duplication of existing observation well usefulness.

Shallow Zone

The RWQCB letter of 7 April 1992, addressed to DAC, comments that there is a need to
define the extent of the "contaminant plume" downgradient of former Tank Cluster 15T
through 18T. In addition, the RWQCB comments that water quality data from wells WCC-
5S and WCC-9S indicate that the "contaminant pilume may have migrated off-site,”
thereby requiring investigation of off-site groundwater quality data.

The proposed locations of four shailow zone CPT/Hydropunch™ are shown on Figure 2.
HP-1S is located upgradient of the tank cluster and has been chosen to attempt to
evaluate the upgradient groundwater quality.. The HP-2S and HP-3S locations are
intended to attempt to identify the lateral and downgradient extent of elevated chemicals
of concern potentially associated with the tank cluster. HP-4S is located along the site
eastern boundary. Available water level data suggest that this location is not necessarily
downgradient of chemicals attributable to the former Tank Cluster 15T through 18T. This
location is included in this program to aid in determination of groundwater chemical
conditions at the property boundary. The shallow Hydropunch™ samples will be taken in
the bottom one-quarter of the shallow saturated zone (approximately 85 feet bgs).

No off-site groundwater sampling locations or observation well locations are recommended
at this time. Results from all available data must be analyzed. Currently available data do
not strongly point to chemicals in observation welis WCC-5S and WCC-9S originating
onsite. The chemical concentrations and species found in groundwater samples from
these wells indicate that impacted groundwater at these locations may be part of a larger
regional problem. Data from adjacent properties, current chemical concentration levels,
and groundwater potentiometric surface data over time should be analyzed prior to
recommending off-site observation wells.

Deeper Zone

Three deeper zone groundwater observation wells are proposed. As discussed above,
depth to groundwater in W-4D wiil be measured and converted to elevation to ascertain an
estimated groundwater gradient in the deeper zone prior to instailing the W-2D and W-5D.
The proposed locations of W-2D and W-5D may be altered if the measured groundwater
flow direction is significantly different than assumed.
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FIELD METHODOLOGY

CPT and Hydropunch™

The CPT and quropunchTM technologies are weill documented in the literature. A reprint
of an article, expiaining the Hydropunch™, published in the Summer 1989 issue of

Groundwater Monitoring Review, is attached to this workplan.

The CPT will be conducted with a large (20 ton) rig specifically designed for this purpose.
The rig hydraulically pushes 1.5-inch steel rod with either an electronic friction cone-tipped
cylindrical probe or Hydropunch™ sampling tool attached to the end. The cone-tipped
probe measures friction resistance along the side of the probe and soil resistance on the
cone tip. The device is calibrated to allow calculation of inferred soil descriptions
(lithology) from the resistance readings.

The resulting borehole will be grouted with neat cement during withdrawal of the rod. The
CPT rig is equipped with a self-contained decontamination system that steam cleans the
CPT rod while it is being withdrawn from the ground. Rinsate water is contained inside an
enclosed chamber and will be pumped to suitable containers (55 gallon DOT approved
drums or temporary storage tanks) for subsequent disposal.

Typical vation Well Constructi

Observation well boreholes will be drilled using Dual-Wall Percussion Hammer Techniques.
The dual wall technique drives a ten-inch diameter dual wall casing into the ground with a
percussion hammer. Soil cuttings are lifted through the annulus of the dual casing walls
by compressed air. The driving of the casing effectively seals off the borehole annulus
thereby reducing the potential of inter-water bearing zone hydraulic connection. The
casing provides a stable borehole for well construction while eliminating the need for
drilling fluids other than compressed air and minor amounts of potable water.

The observation wells will be constructed of 4-inch diameter PVC materials. Based on
earlier studies at the site, the screened section of each well will consist of 0.010-inch
factory slotted well screen and the filter pack will be a Lonestar No. 30 sand (or
equivalent). Screened intervals will consist of approximately 20 foot lengths of factory
stotted Schedule 40 threaded PVC, equipped with a threaded end cap, and set
approximately 120 to 140 feet bgs. Blank casing will consist of Schedule 40 threaded
PVC well casing equipped with a PVC slip-on cap. A typical proposed groundwater
observation well construction design is shown on Figure 4.

To ensure that the casing string is centered in the borehole to attain a relatively even filter
pack, stainless steel casing centralizers will be installed at the top, mid-point and bottom of
the screened interval and at a minimum of every 40 feet of blank casing. The well casing
string will be suspended in the borehole from ground surface such that it does not rest on
the bottom of the borehole. All weli casing connections and fittings will be threaded. No
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glue or thread lubricants other than Teflon® will be allowed. Prior to observation well
construction, all well construction materials (i.e., well casing, centralizers, etc.) will be
steam-cleaned.

The clean, washed Lonestar No. 30 (or equivalent) sand filter pack will be emplaced into
the borehole annulus around the well screens utilizing a temporary tremmie pipe. The filter
pack shall be tremmied with a 2-inch-diameter pipe through the drive casing from the
bottom of the borehole to a depth approximately three feet above the top of the well
screen. During installation of the filter pack, the drive casing will be periodically raised
such that a portion of the filter pack is maintained within the lower portion of the drive
casing to prevent the borehole from collapsing around the well casing. Prior to placing a
bentonite seal on top of the filter pack, each well will be surged with a vented surge block
to settle the filter pack. In the event that the upper surface of the filter pack drops as a
result of this surging, additional sand will be installed. In addition a two-foot layer of
"sugar sand" (Lonestar No. 60_or equivalent) shall be added on top of the sand filter pack
to approximately five feet above the well screen.

A bentonite seal consisting of pelletized bentonite will be free-fallen through the drive
casing into place directly above the filter pack to provide an approximate three- to five-
foot-thick seal in the well annulus. Prior to installing the sanitary seal, the bentonite seal
will be allowed to hydrate a minimum of 45 minutes.

A cement/bentonite slurry sanitary seal wiil be installed from the top of the bentonite seal
to approximately five feet bgs through the use of a temporary tremmie. The siurry will be
prepared by adding three to five pounds (i.e., 3 to 5% by weight) of powdered bentonite
to seven to ten gallons of potable water per 94-pound sack of cement. During installation
of the sanitary seal, the bottom of the tremmie will be kept submerged in the grout to
maintain a continuous seal, and the drive casing will be periodically raised to maintain a
continuous seal and a stable borehole.

The top of the well casing of each observation well will be completed below grade and
protected with a locking steel stovepipe and a traffic-rated Christy-type surface box. After
the PVC well casing has been cut off approximately one foot below grade and fitted with a
slip-on PVC cap, the well casing will be secured with a locking mild-steel casing. This
casing will be set into a concrete surface seal such that the top is approximately six inches
below ground surface. The watertight Christy-type surface box will be centered in an 8-
inch-thick concrete pad such that the upper surface of the cement apron is sloped away
from the well to direct surface runoff water away from the well.

After observation well construction, each well will be surveyed to mean sea level for
vertical and horizontal control.

Observation Well Development
After a minimum of 72 hours have elapsed, each newly constructed observation well

installed during this investigation will be developed by utilizing mechanical and pump
development techniques. Initially, each well will be mechanically developed by surging and
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bailing. The wetted portion of the well casing screen will be alternately surged and bailed
until essentially no sediments are brought into the well casing. Each well will be surged
using a tight-fitting surge block and sediments (if any) brought into the well casing will be
removed through the use of a stainless steel suction-type bailer.

After it has been determined that additional sediments cannot be brought into the well
casing through mechanical methods, each observation well will be pump developed by
temporarily installing an electric submersible pump to the approximate mid-point of the
wetted casing and groundwater will be purged until all visibly suspended solids are
removed from the well (i.e., purge-water is clear) and the following parameters have
stabilized: electrical conductivity, pH, and temperature. During observation well
development, a minimum of 10 wetted well casing and borehole volumes will be purged.

Observation Well Groundwater Sampling and Laboratory Analyses

Following well development, groundwater from each new observation well will be sampled.
if the construction dates are relatively close to a scheduled quarterly sampling event, new
well sampling will coincide with quarterly sampling. Groundwater sampling will follow
standard procedures and quality control/quality assurance procedures as documented in
the upcoming Second Quarter 1992 Groundwater Monitoring Report.

All groundwater samples will be analyzed for volatile organic compounds, at a California
certified laboratory, using EPA Method 8240.
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The Hydropunch™: An In Situ Sampling Tool
for Collecting Ground Water

from Unconsolidated Sediments

by Russel W. Edge and Kent Cordry

Abstract

The Hydropunch™ is a stainless steel and Teflon® sampling tool that is capable of callecting a representative ground
~ater sample without requiring the installation of a ground water monitoring well. To collect a sampie, the Hvdropunch
i Patent #4669554) is connected to a small-diameter drive pipe and either driven or pushed hydraulicaily to the desired

impiing depth. As the tool is advanced. it remains in the ciosed position, which prevents soil or water from entering the

[vdropunch. Once the desired sampling depth is obtained, the tool is opened to the aquifer by pulling up the drive pipe
approximately 1.5 feet (0.46m). In the open position. ground water can flow freely into the sampie chamber of the tool.
" hen the sampie chamber 1s full, the Hvdropunch is pulled to the surface. As the tool is retracted. check valves close and

ap the ground water in the sample chamber. At the surface the sample is transferred from the Hydropunch to an
:gpropnate sample container. The tool is a fast, inexpensive alternative for collecting ground water sampies from a
“iscrete interval. It is excellent for vertical profiling or d2fining the areal extent of a contaminant plume.

Introduction

Increased public awareness and concern over toxic
.2micais in our ground water resources has resuited in
iramauc increase in the number of ground water investi-
zions being conducted in the United States. The cor-
sstone of these investigations is the ground water moni-
:oring well. Monitoring wells are used to determine if
~ound water contamination exists at a selected location,
gquanufy the concentration of contaminants in the
..ound water. and to define the verucal and hortzontal
:xtent of contamination. During the past decade,
oroved anaivucal techmques and a better understanding
zround water monitoring requirements have made the
:stallation. development. and sampling of ground water
- nitoring wells increasingly more sophisticated.
reased sophistication has resulted in a corresponding
acrease in the cost and time required to compiete the
“nical ground water monitoring well. It has been esti-
ted that the average cost of driliing and installing a
2le ground water monitoring well has increased
nproximately S2000 to more than $6000 in the last
-ears. This figure does not inciude well development
sampiing costs. Atsites where ground water and soil

are classified as hazardous and must be containerized and
transported to suitable locations for disposal. costs for
well installation, development. and sampling will be sub-
stantially higher. These increased costs are due in part to
the volume of matenial to be disposed of, increased health
and safety requirements, detailed sampling protocol, and
more stringent QA/QC.

In addition to increased cost, the time between the
installation of a ground water monitoring well and the
time wien a ground water sample is actuaily collected
can become quite lengthy. For small investigations (using
five or fewer relatively shailow wells drilled with hollow-
stem augers, as an example) it is typically a matter of days
or weeks between the time drilling is initiated to when
ground water samples are collected. It has been the
authors’ expenence on medium- and large-scaie investi-
gations (six or more monitoring wells) that weeks or
months pass between the initiation of drilling and ground
water sampling. This is primarily a result of scheduling
the drilling, development. and sampling crews in the most
efficient manner. Ideally. all monitoring welis are instalied,
then developed and finally sampled: For a project involv-
ing numerous ground water monitonng wells it requires a
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Due 1o e cost ang ume associated witn ground
weils. many :nvestigators have used
tecnniques iz, zeopnvsical methods
)inan attempt to <elnine the hon-
MUNant 2iumes. At siies wnere the
avérogeoiogic and contarmunant conditions are suitable,
seconaary gsiecuon methods have proved 0 be quite
valuabie. Unlortunateiv, at many sites wnere conditions
are less than :deal. the resuits were found to e confusing.
Occasionaiiy. little or no correiation can be made between
the concentrauons derived from indirect detection
methods and contaminant conceatrations found in mon-
itonng wells that were subsequentiy instailed.

In December 1984, a conceptuai modei was developed
for a tooi that wouid 2nabie investigators to quickly
collect a ground water sample without requiring the
instailation, development or sampiing of a ground water
monitoring weil. The goal was to devise a fast, inexpensive
method to coilect a single ground water sample suitable
for priority pollutant analysis. If successtul. the tool would
reduce the number of monitoring weils needed to compiete
a ground water investigation and would provide more
accurate, quantifiabie ground water contaminant con-
centrauons than existing secondary detection methods.
The first prototype of such a sampler. later cailed the
Hydropunch. was compieted in March 1985.

fade)
s

Overview of the Hydropunch Components
and Their Functions

The Hydropunch ground water sampling tooi was
designed to be used in two modes, utilizing either cone
penetrometer equipment or conventional drilling equip-
ment. to push or drive the tool to the desired sampling
depth. The sampler is constructed entirely of stainiess
stesl and Teflon, is easily cleaned in the field, and will
collect approximately SmL of sample. The Hydropunch
has a stainless steel drive point, a perforated section of
stainless steel pipe for sample intake, a stainless steel
sample chamber, and an adapter to attach the unit to
either penetrometer push rods or standard soil sampling
rods (Figure [).

As the unit is pushed or driven through the soil, the
sample intake tube is retained in the sample chamber (ina
watertight housing), which prevents contaminated soil or
ground water from entering the unit. The shape of the
sampler and its smooth exterior surface prevents the
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Figure 1. Hydropunch schematic.

downward transport of the surrounding soil and liquid as
the tool is advanced. When the desired sampling depth is
reached, the sample chamber is withdrawn approximateiy
1.5 feet (0.46m). The drive cone, which is attached to the
intake tube, is held in piace by soil friction. As the sample
chamber is retracted, the drive cone pulls the perforated
intake tube from inside the sampie chamber and exposes
it to the water-bearing zone (Figure 2). Once exposed.
ground water flews through the intake tube and into the
sampie chamber. Unlike monitoring wells, no foreign
matenials (i.e., gravel pack, drilling fluid or cuttings) are
introduced into the zone being sampled, minimizing the
possibility of sample quality being influenced by
extraneous contaminants. As the sample is collected, the
drive cone and the sampie chamber are flush against the
borehole walls, sealing the intake tube from ground water
above and below the zone being sampled. This permits
ground water samples to be collected from a discrete
vertical interval. The sample is collected under in situ
hydrostatic pressure with no aeration and minimal agita-
tion. Once the sample chamber is filled, the Hydropunch
is retrieved. Similar to a bailer, the upward movement of
the sampler increases the hydrostatic pressure in the unit.
which closes the two check valves and retains the sample
within the sample chamber. Upon retrieval, the push rods
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gure 2. Once exposed. ground water flows through the intake
4be and into the sample chamber.

= disconnected from the Hydropunch and the upper
-all check vaive is removed. The drive cone is removed,
‘~d a sampie discharge tube ts inserted in the lower end of

= unit. The sampie can then be transferred to a sampie

:ntainer through a Tetlon stopcock and tubing.

“vdropunch Operations
Where the geologic conditions are suitable for cone
. znetrometer soundings (normally characterized by rela-
~ely soft, fine- to medium-textured soils), the Hydro-
ach can be rapidly pushed to the desired sampling
pth by a cone penetrometer ng. Since the late 1930s,
.eotechnical investigations nave used the cone pene-
meter system to deterrmune in situ soil characteristics.
aplv described, the cone penetrometer system consists
: a cone approximately 1.5 inches in diameter attached,
“'nt down. to a series of rods with approximately the
1¢ diameter. The cone is forced downward through the
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Figure 3. By replacing the standard cone with the sampling tool,
the investigator can push the tool into the target ares.

soil by a heavy truck or dnil rig equipped with large
nydraulic rams. The changes in the force required to
advance the cone are recorded and correlated to changes
in soil stratigraphy. The system is very fast compared to
conventional dnlling and soil sampiing techniques and
can reach depths of 140 feet in suitable geologic
environments.

By replacing the standard cone with the Hydropunch
ground water sampiing tool, the investigator can rapidly
push the tool into the target aquifer and collect ground
water sampies to verify contamination and to define the
extent of the contaminant piume ( Figure 3). The authors
have coilected ground water samples with a Hydropunch
and cone penetrometer from 15 feet to more than 70 feet
below the ground surface in approximately one hour.
The cost for each sample tvpically ranges from one-haif
to one-tenth the cost of installation, development, and
sampling of a conventional ground water monitoring
well.

When used with a penetrometer rig, the sampling
operation resuits in minimatl impact to the surrounding
environment. Drill cuttings and development water are
not produced, thus eliminating the need for disposal of
contaminated soil and water and minimizing cieanup and
decontamination requirements. The clean, fast operation
of the system 1s also valuable when ground water samples
are needed. with a minimum of disturbance to the sur-
rounding environment.
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Tung. th2 cone and sampie chamoer isciate in2 sampie
Al3X2 2Oris from luids above and beiow tn2 zone being
(24, nus lormanon d2e2iopment s ot r2guired

S sampie ccilecuon. The ciscrete verucai sampie
napwes the Hygropunca o <CLECI nUMErous
t c_:erev Zeotns from a singie dorenoie.
:ng during cniiling fprovides a fast. 2ccnomucal
means 10 inv esiigate sites wnere littie :s <nown of the
:j.crcgﬂong. and. or where muiti-aquiler svsiems exist.
Convenuonai driling and soii samplng metnods can be
zsed 10 C2fine soil stratigrapny and to :dentiuy water-
searing zones. When a ground water sampie is cesired, a
sotl sampiler is removed and repiaced with the Hydro-
sunch. The Hvdropunch is driven into the target aquifer
sastthe zone disturbed by the dniiling process. Tne unitis
:hen opened to the formation, permutting a ground water
sampie to be collected. Thus. a singie boring can provide
discrete ground water quality and piezometnc data for
2ach water-beanng zone encountered without the con-
struction of muitilevel monitoring weils. The resulting
data can be used to quickly and cost-etfectively determine
the nyvdrogeologic and geochemical conditions of the
studyv area.

Depending on the number of ground water samples
coilected per boring and the tvpe of driiling equipment
used. the authors have found the system to be approxi-
mateiv one-nalf to one-fourth as costly as conventional
investigations using monitoring wells to collect ground
water samples.

Case Histories
Northern California Municipal Landfill

The Hydropunch was used in 1985, 1986, and 1987
while conducting a ground water investigation at a landfill
in northern California. The landfill was suspected of
.2aking iow levels of volatiie organic contaminants ( VOCs)
into the ground water. The landfill is located in a section
of unconsoiidated. well sorted, quartzose. brown-to-red,
fine. silty sand of eolian origin containing isolated lenses
of silt and clay. Underiying the sand are poorty indurated
lavers of sandy silt and clay interbedded with thin layers
or lenses of fine-to-medium grained., silty sand. The first
major aquifer encountered typically occurred 20 to 30
fest above the contact of the fine sand and the underlying
siity clay. Due to the extreme topographic relief of the
site, the depth to ground water ranged from 25 to more
than 130 feet below the surface. The upper aquifer was
the primary zone of VOC contamination at the site.
Monitoring wells were installed around the perimeter of

180 Summer 1989 GWMR

. =CeaS M 3T ACES

-

== 33l 3AMPLING Z5i.€ 3CZS
N

- >

[P

> NATET "13L3

a

F

b
R FRLAE

.
. :z!?r!/:-
PR v. N

A

f:

e =« VZRCPUNCH

i

.-.
el
lwd;

Figure 4. ‘When the sampling depth is reached. the tooi is opened.

the faciiity to determune uf the iandfill was the sourcs of
contamination and to define the 2xtent of the contarmunant
piume. The Hvdropunch was used in conjunction with a
hoilow-stem auger dniling rig to provide ground water
samples as driling proceeded.

A portabie field gas chromatograph was used to pro-
vide immediate analvtical resuits. If elevated levels of
ground water contamination were found in the Hydro-
punch sampie. a permanent morutoring weil was instailed
in the test boring. Hydropunch sampies were collected
from depths ranging from 30 to |50 feet beiow ground
surface.

By the end of the investigation it was apparent that 2
strong correiation could be made betwesn contaminant
concentrations found in the Hydropunch and those found
:n monitoring wells. The comparison may be seen in
Table 1 and is discussed later. Multiple Hydropunch
samples collected at various vertical intervals from the
same borehole indicated that the highest contaminant

TABLE 1
Cost Comparison

Conventional Hydropunch
Well with Pene- Hydropunch

Activity Installation trometer Rig with Drill Rig
Mobilization S 200 S 100 S 100
Drilling and weil 3200 800 1200
installation®

Well development 500 - -

Fieid supervision 1000 400 600
Sampling 600 425 125
Total cost $5500 - OSI172S §2325
Total time 3 days | day 1.2 days

INumber of ground water sampies — §
Depth to ground water — 25 feet
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Southern California Schoolvard

[nthespring of {986 the Hvdropunea was used with a
-Ong penetrometar fig 1o ConuIrm the presencs of benzene.
l2iusne. and Xvisne contamination beneath a piavground
“aprescnooiin Los Angeies. Caiiformia. Ground water
ccurted i akuviai deposits of fine siity sand and fine
:and. tvpicaily 3- to 3-feer thick. interbedded with lavers
2f low-permeabiiity siits and ciays. The depth to ground
»vater ranged from 6 to 10 {z=t below the site. The investi-
Zauon required that five ground water sampies be collected
‘rom adepth of about 10 to 25 feet below grade. The total
“eid effort had to be compieted over a two-day weeskend
10 munimize the disruption of the preschool activities. By
using the cone penetrometer ng to push the Hvdropunch.
the investigation was completed in one day, with no
disruption to the school vard. The only impact to the
ciavground producsd by the sampiing was five |.25-inch-
d:ameter hoies. which were immediatelv backfilled with
czment and bentonute and topped with an asphalt patch.

Table | snows a companison betwesn the estimated
S5t 1Or a conventional weil instailation program at the
sit2. an esumate of costs for a Hvdropunch Investigation
using a noilow-stem auger drill rig, and the actuai cost
incurred using the Hydropunch with a cone penetrometer
r:2. These costs represent fieid costs only for collection of
a singie ground water sample. Total costs of the field
investigauon using the Hvdropunch with a cone pene-
irometer rig were less than one-third the estimated cost
associated with conventional well installation procedures.
il :re Hvdropunch had been used with a hollow-stem
auz2r anil rig to conduct the same investigation, it is
ssumated that feid costs would have been less than
one-naif the cost of a conventional well installation.

v,

ol

Louisiana Petrochemicai Plant

The southeastern Louisiana gulf coastal area is a
rezion where the Hydropunch has been used effectively.
Commonly. sediments encountersd in this area are a
reflection of a series of transgressive and regressive deltaic
sequences. They are soft. unconsolidated and. in places,
significantly thick. The lithologies are generally various
tombinations of ciavs. siits. and sands.

The soft sediments and shallow water table less than
10 fest commonly) lend themselves to rapid sample
icquisiion. The Hvdropunch has deiivered as many as
‘2sampiesin a 10-hour day. These samples were coilected
from as shallow as 12 feet (3.6m) and as deep as 63 feet

2
(GUS A As 10 augzer iy tne watartanizrcom-
o

Tenly Tad tiizat

[PROZE 99 I

Or .2§S5); remove the centar clug,

s
amve or fusn tng Hidropunea 3 ofest or more oast ine
dottom of ine auger: cpen tha Hvdroounch: ailow 1t to
Sliretmeveand coilectthe sarmpies: and resume augering.
Use of two Hycroounches in tandem. one to be drniven
:110 POSILION whtie the other uait was being decontami-
nated. was very ume-etficient. For verucal deiineation of
a piume. sampies were usuaily coiiected at 3-foot incre-
ments. Fiil ume for the Hvdropunch was found to vary
with the permeabuiity of the :ntervai being sampied. In
plastic. low-permeabiiity clavs. the fiil time was 45 rminutes
orionger. Occasionaily., ciavey formation fines compietely
piugged the intake tube opemings and no sampie was
obtained at all. In more permeabie matenal. the Hydro-
punch filled in as iittle as rive minutes. Generally speaking,
in fine-grained sedimexts. the shailow samples wouid
require a longer !ill time. due to a less sigmificant potenti-
ometnc head than desper samples. Sampie volume is
contingent upon permeability of the formation and. cor-
respondingly, the length of time the Hydropunch is
allowed 1o fill.

Durning the early part of 1988, the Hvdropunch was
used while conducting a ground water Investigation at a
petrochemucal faciiity in south Louisiana. Low levels of
various chlorinated organics were suspected of being
present in the ground water underlying the site. The
Hydropunch was used in conjunction with a hollow-stem
auger drilling ng to provide ground water samples for
vertical and areal plume delineation.

The petrochemical facility provided its own laboratory
services for quick gas chromatographic analysis of the
ground water sampies. Hvdropunch samples were col-
lected from depths ranging from 11.5 fest (3.5m) to 72
feet (21.9m) below surrace. Ninety-nine ground water
sampies were collected from various elevations below a
ground surtace in 12 working days for an average of eight
samples per day. Each working day consisted of approx-
unately 10 hours. Two Hydropunches were used in tandem
as described earlier. In general. with increasing sample
depth. more time and effort were required. Two zones of
contamination were identified. Based upon information
gathered with the Hvdropunch. a subsequent recovery
system is in the planning stages.

Practical Considerations

Over the past three vears. the Hvdropunch has been
used throughout the United States in a variety of hydro-
geologic environments. Samples have been collected using
cone penetrometer ngs and various types of drilling rigs.
The design of the unit has been continuously modified to
correct problems encountered during its use. A quick
summation of the major probiems encountered to date
and the mitigative measures taken includes:
Problem—Physical deformation of sampler. .

Solutions

® Do not attempt to drive sampler through exctremely

hard material. i.e.. weathered granits. cobbies. etc.
(a general rule of thumb is. if a 2-inch split-spoon
sampler cannot be used. 4 Hvdropunch sampler
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Problem—F 1LIS 0 LCWET SOA0K LA e T Sicse rasuiling

Solutions
® Receasigned oheck va.h e Ior mors Dositn e sealing.
@ Rl icrnm2snIizaovarinlake luse o mun-
CMiZ2 segiment Later2rence Mt Jn2ck-vaive
Jgeraton.
Problem—Fatiure ol .ntaks (ude 1o 12:25¢0 02 1nLo open
cosition due to fine sana and dinding —"onrgco oonents.
Solution
® (Change:ocauons ot O ring seals 1o Travent sand
‘rom AOrxX:ing (NIO Sousing aunng ar.'.tng.

Problem—Fatiure of :ntake tube to :2:25core into open
cosition due Lo :AsuIlicient 5o I[riction on Gnive <one.
Solution
® Reduce rrction of internal moving parts (0 2nhance
siiding action.
® [ angtnen and change the shape of the drive coneto
increase soii friction and improve “hoiding” char-
actenstics in low cohesion sous.

At present. the most common prodiem encountered
with the use of the Hvdropunch occurs wien a sample is
collected from a low-permeability formation. As shown
in Figure 2. the interval from which the ground water
sample is collected is located above the drive cone and
beiow the body of the sampier when in the open position.
This represents approximately 16 linear inches of intake
area (0.4m). Consequently, fill time for the Hydropunch
s directiy refated to the permeabulity of the zone exposed
to the intake tube. [n plastic, low-permeabulity ciays, the
t.me required to coilect a sampie has been 45 munutes or
longer. In permeable soils, the Hydropunch may fill in as
little as five minutes. On occasion. clay has completely
piugged the intake tube openings and no sampie was
coilected. A smail-diameter electric water-level probe is
lowered into the drive rods to determine when the sampie
chamber is full. Although slow fill times can be frustrating,
some initial estimates of the zone's relative permeability
can be made from the siow fill rate.

Experience has aiso shown that collection of samples
immediately below the water table requires a ionger fill
ume than samples coilected at greater depths. This is due
to a smaller potentiometric head between the sampier
and the aquifer at the shallow depths.

When collecting Hydropunch samples in rapid suc-
cession (i.e., during vertical profiling or shallow ground
water sampling), it is cost-effective to have two or more
Hyvdropunches available. The use of muitiple units permits
decontamination of one unit while the other is in use.

Finally, as in the case with any geotechnical tool, the
more experience the operator has with the Hydropunch,
the better the results. It has been found that after using
the Hydropunch for several days. an experienced techni-
cian can rapidly make adjustments in the fieid for specific
hvdrogeologic or drilling conditions encountered and
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(n24ry onases Ol 2se Dulaciors suen 23 0W 30t jkaneb-RT
JUily. .OW AVArauud n2ac. and Oferator 2xgenang:
suil wuiuence ne performance of the Hydropuaca
Comparison of .\Iomtoring Well

and Hydropunch Data

Table 2 shows a g2nerai comparison of ‘vatar-guaii.
data denved from Hydropunch sampies anc zround “satar
sampies coilected crom monitonng we'l> nstased :
same borenole. The datasnown:n Tabie 2 wers g-"-e

‘rom aiandtiil located in northern Caiforma. The auts -
acknowiedge that aumercus varables exist bevwesn -
sampies. Sampies were not codected from the Hvdropunca
and the weil concurrently ithere was approximartsiv a
two-month period between sampiing events). conse-
quently. chemucai conditions may have cnanged betwesn
sampies. Wells and Hvdropunca sampies were not coi-
lected from exactiv the same intervals. Scraened intervais
for monitoring weils were [0 to 30 fest while the Hydro-
punch coilects a sample from an intervai of approximarz2iy
2 feet,

Detection limits and dilution ratios for sampie analyses
may also vary. Even with these variabies. it can be sesn
from Table 2 that a good correlation can be made betwesn
the contarmunant concentrations found in the Hvdropunch
samples and those found in the ground water samples
from monitoring weils. Similar resuits have been found at
other sites. In the authors’ experience, the correlation
provides a level of confidence that is suitabie for detatiza
plume delineation programs.

l lJ 3
v
M ) u

Summary
The Hvdropunch ground water sampiing tooi has
been developed to provide ground water samples suitabie
for prionty pollutant analysis without the installation of
ground water monitoting weils. The sampler is designed
to be used in two modes. A cone penetrometer rig can be
used to rapidly push the unit to the desired sampiing
depth, or the Hydropunch can be connected to soil sam-
pling rods permitting ground water sampies to be collected
during conventional drilling and sou sampling operauons.
Ground water samples provided by the Hvdropunca
can be used to define the vertical and horizonta] extent of
ground water contamination and to characterize hydro-
geologic conditions, enabling the investigator to elimnate
unneeded monitoring wells and to correctly design and
locate those wells that are required for permanent moni-
toring purposes.
Advantages over conventional ground water inves-
tigative techniques include:
® Ground water samples can be quickly collected
(two to 10 times faster than conventional monitor-
ing well installation and sampling).
® Ground water samples can be economically col-
lected, typically 40 to 90 percent less costly than

BOE-C6-0072166



- TABLE 2
Comparison of Hydropunch and Monitoring Well Water Samples

_ ‘e Numoer S-19 5-20 S-2t* 3-23 F.2 S-12
Hydro- Hydro- Hvdro- Hvdro- Hvdro- Hydro- Hydro-
~utrce of Samole ounch MW punch MW punch  punch MW punch MW punch MW punch MW
23 40-50 121 101=-131  19-121 {25-127 103-135 31.3-83.5 33-33 140 134=144 124.5-126 122-132
Jcoth of Samople H feet feet feet feet feet feet feet feet feet feet feet feet
“iattie Priotuy Concent. Concent. Concent. Concent. Concent. Concent. Concent. Concent. Concent. Concent. Cancent. Concent. Concent.
>1llutants seel ze L e L e L g 'L «g/L zg/L ugsL ue/L wg/L o ug/L AL wg/L
) ¥ 2 20 2 s 02 21 ND 2.1 0.1 1.2 0.3
D \D \D ND \ND \D \ND ND \ND \ND ND ND \ND
! \ND \D 45 \D \D \D \D ND ND ND ND \ND ND
Lorararm ). 0.1 \ND \ND ND \ND \ND 0.3 9.2 ND ND \ND [
_-D.cn.oroetaane DR 21 0 45 32 2 42 3.2 DE) \ND ND 17 8.4
T-Zhgnioroetnane \ND \D 2.2 2.2 ND ND \ND \ND \ND ND 0.3 0.5 0.5
. :croethane \ND ND ) 22 i ND \ND ND A \D ND \ND 0.1
-Z:incrooropane \D \D =3 w5 ND \ND =5 ND N\ND \ND ND ND 1
I nenmzene 32 ND \ND ND \ND \ND ND \ND ND 9.1 0.1 - 0.1 ND
1n..ene chionge \D \ND \ND ND =MD ND ND \ND \ND \D ND 15 0
sacnioroetnene 36 0,7 23 <8 s 38 42 0.6 1.3 23 3.5 12
u2ne .2 ND \ND ND \D ND ND ND ND \ND ND ND ND
_....-Tnenjoro-
snane \ND ND \D \D ND ND ND ND 0.2 \ND ND ND ND
2-Trchioro-
aane 0.1 0.1 ND ND \ND ND \ND ND \ND ND ND \ND ND
..onioroetnane 0.2 0.3 16 30 48 \D s 0.1 0.3 0.2 0.2 28 5.3
©avishuonae \D ND ND 22 \ND ND \D ND ND ND ND ND ND
T oasetl-
zaloroethene \D ND ND 25 \ND \ND 5 ND ND ND ND 0.2 0.2
Voiatile Non-Prionity
S-lutants ’
-Xvienes 9.7 0.1 ND p ND \D 25 0.1 \ND 0.3 0.1 03 ND
v.ene Q.1 ND ND 5 ND ND ND ND ND 0.1 ND ND ND
lsl.2-
Dichioroethene 23 26 48 h] 158 38 65 ND ND 0.3 0.3 42 23
o Yvdropunch sampies were collected.
monutoring well installation and sampiing methods. Biographical Sketches
® Sample quality is suitable for priority pollutant Kent Cordry is currently manager of northern Cali-

analyses and. unlike other secondarv detection Jfornia GeoStore aperations and staff hydrogeologist for
recnniques. provides a sample that quantifies poi- the Longyear Co. During the development and testing of

iutant concentrations in the ground water. the Hydropunch, Cordry was employed by James M.
* The Hydropunch is a clean sampling system, min- Montgomery Consulting Engineers Inc. in Wainut Creek,
imizing cleanup and decontamination California, as a senior hydrogeologist. While at Mont-
requirements. gomery, Cordry was responsible for the design and man-
® Withsuitable drilling techniques, the Hydropunch agement of hydrogeologic field investigations. He has
can provide a ground water sample from a discrete 10 years of experience in the design and installation of
vartical interval by preventing water above and ground water monitoring and vadose zone sampling sys-
below the intake screen from entering the sampler. tems, working both as a consuitant and as a contractor.

By collecting numerous samples from a single He holds a B.S. degree in geology and is a certified
borehole, a vertical water-quality profile can be professional geologist with the American Institute of

deveioped for muiti-aquifer systems or stratfication Professional Geologists.
of contaminants can be defected within a single Russel W. Edge is currently a hydrogeologist for Roy
aquifer system. F. Weston Inc. in Albuguerque, New Mexico. Edge has

i he Hvdropunch has been used with both cone pene- used the Hydropunch in a number of studies in various
~=ter and hollow-stem auger drill rigs and has proved industrial settings in the Gulf Coast region and in southern
cost-effective in both applications. If a gas chroma- California. He is responsible for designing and imple-
.«ph or other anaiwvtical equipment is available on-site, menting hydrogeologic field investigations, data inter-
sampling can be adjusted in the field to maximize the pretation, report preparation, and regulatory interfacing.
“the water-quality and hydrogeologic data as they Heholds a B.S. degree in geology from West T exas State

‘merated. As a result, ground water investigations University and has completed graduate course work at
be completed in a fraction of the time and cost of Oklahoma State University. He is a member of the
“igations using conventional well installation and National Water Well Association and the New Mexico

ing methodologies. Hazardous Waste Society.
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